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(54) TORQUE UMITER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a torque limiter transmitting 
stable torque by a stable friction condition without deforming a friction 
material. 

SOLUTION: A drive material 1 has a flange part 2 and a shaft part 3 
vertical to the flange part 2 with the shaft center passing through the 
center of the flange part 2. The shaft part 3 is inserted through a first 
friction material 8, disk-shaped driven material 5, second friction material 
10 and a reinforcing plate 1 1 in this order. !n the vicinity of a tip end of 
the shaft part 3, a pressure adjusting part 1 7 is provided, between the 
pressure adjusting part 17 and the reinforcing plate 11, an elastic member 
14 is interposed. Pressing force by the elastic member 14 is adjusted by 
the pressure adjusting part 1 7. Here, the first friction material 8 is 
secured to the flange part 2 or the driven material 5, the second friction 
material 10 is secured to the driven material 5 or the reinforcing plate 11, 
so that even when a part of non-uniform friction force is provided in each 
friction surface, generation of a wrinkle in the friction material 8, 1 0 and 
twisting thereof are prevented. 
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(54) Title of the Invention: TORQUE LIMITER 
[0014] 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

A first embodiment of a torque limiter of the present invention will be described 
below, with reference to Fig. 1 and Fig. 2. Firstly, a drive member 1 is made up of a discoid 
flange portion 2 and a shaft portion 3. As for the flange portion 2 and the shaft portion 3, tiae 
shaft portion 3 is provided perpendicularly to the flange portion 2. Around the rim of the 
flange portion 2, a gear 4 is formed, and the drive member 1 is rotary-driven by a driving source 
such as a motor not illustrated via the gear 4. 

[001 5] A driven member 5 has a disc shape, at a center of which a hole 6 with an inner 
diameter slightly larger then an outer diameter of the shaft portion 3 is formed, so that the shaft 
portion 3 penetrates through the hole 6 rotatably. Around the rim of the driven member 5, a 
gear 7 is formed for outputting a torque to the outside. 

[0016] The drive member 1 and the driven member 5 are made of engineering plastics. 
Typical examples include polyphenylene oxide, polyphenylene sulfide, polyoxymethylene and 
the like. Engineering plastics have a self-lvibricating property, and the shaft portion 3 and the 
driven member 5 are in a state of loose fit, and therefore there is no need to provide a bearing 
between the shaft portion 3 and the driven member 5. Further, the impregnation with a 
lubricant or the like enables smoother rotation. 

[0017] At a face of the flange portion 2 on the driven member 5 side, a sheet-form first 
friction member 8 is secured (see Fig. 2). The secure method is to bond it with an adhesive, or 
if the drive member 1 is formed by hot forming, it is also possible to secure it directly to &e 
flange portion 2 by insert technique without an adhesive. The first friction member 8 has a 
hole 9, through which the shaft portion 3 penetrates. Then, the first friction member 8 can 
slide with respect to the driven member 5. 

[0018] A face of the driven member 5 on the opposite side of the face slidable with 
respect to the first friction member 8 can slide with respect to a second friction member 10. 
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The second friction member 10 has a sheet form, and is secured to a reinforcing plate 1 1 (see 
Fig. 2). The second friction member 10 and the reinforcing plate 11 have holes 12 and 13, 
respectively, at their centers with inner diameters slightly larger than the outer diameter of the 
shaft portion 3, through which the shaft portion 3 penetrates rotatably. 
[0019] The first friction member 8 and the second friction member 10 are made of high- 
strength fiber. More specifically, they are obtained by impregnating or immersing a base made 
of steel fiber, glass fiber, carbon fiber, boron fiber, aramid fiber or fluorine fiber with/in a 
synthetic resin such as fluorine resin, polycMorotrifluoroethylene, epoxy or the like, typically, 
and making it in a sheet form. 

[0020] A spring 14 is fitted to the shaft portion 3, which is an elastic member for pushing 
the driven member 5 to the side of the flange portion 2. One end of the spring 14 is in contact 
with a face of the reinforcing plate 1 1 to which the second friction member 10 is not secured, 
and the other end of the spring 14 is in contact with a nut 15. 

[0021] On the inner circumference of the nut 15, a female screw thread is cut, and the nut 
15 is threadably mounted on a screw portion 16 formed at an end portion of the shaft portion 3. 
A pressure adjustment unit 17 includes the nut 15 and the screw portion 16, which is used for 
adjusting a pressing force applied from the spring 14 to the driven member 5. 
[0022] The reinforcing plate 1 1 has a strength and a thickness large enough to withstand 
the pressing force of the spring 14, and is made of an elastic material. More specifically, metal, 
plastics, rubber and the like are suitable therefor. 

[0023] In such a configuration, the drive member 1 is rotatry-driven by the driving 
source such as a motor via the gear 4 of the flange portion 2. When the drive member 1 is 
rotary-driven, a friction force is generated between the first friction member 8 secured to the 
flange portion 2 and one face of the driven member 5. The driving force further rotates the 
auxiliary plate 11 via the pressure adjustment unit 17 and the spring 14, resulting in the 
generation of a friction force between the second friction member 10 secured to the auxiliary 
plate 1 1 and the other face of the driven member 5. These friction forces at both faces transmit 
a torque to the driven member 5. 

[0024] If the torque transmitted to the driven member 5 is larger than a load torque 
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applied to the gear 7, the driven member 5 rotates, whereas if the torque is smaller than the load 
torque applied to the gear 7, the driven member 5 does not rotate. The torque transmitted is set 
by the pressure adjustment unit 1 7. 

[0025] In this way, when one of the feces of the first and the second friction members 8 
and 10 are secured to other members, even if there is a portion where a friction force with the 
driven member 5 is nonuniform, the first and the second friction member 8 and 10 do not twist, 
thus making the state of the friction feces stable and enabling stable transmission of the torque. 
[0026] Fig. 3 illustrates a torque limiter of a second embodiment of the present invention. 
The same reference numerals are assigned to the same elements as those in the first embodiment, 
and their descriptions also have been omitted. In the present embodiment, a first friction 
member 8 is secured to a fece of a driven member 5 on the side of a flange portion 2. A 
second friction member 10 is secured to a fece of fee driven member 5 on the side of a 
reinforcing plate 1 1 . 

[0027] In such a configuration, a torque is transmitted from a drive member 1 to the 
driven member 5 by a friction force between the flange portion 2 and the first friction member 8 
and a friction force between the reinforcing plate 1 1 and the second friction member 10. Even 
if there is a portion at each friction fece where a friction force is nonuniform, the first and the 
second friction member 8 and 10 do not twist, thus making the state of the friction feces stable 
and enabling stable transmission of the torque. 

[0028] Incidentally, in an embodiment, the first friction member 8 may be secured to the 
flange portion 2 or the driven member 5, and the second friction member 10 may be secured to 
the driven member 5 or the reinforcing plate 1 1. For instance, the first friction member 8 may 
be secured to the driven member 5, and the second friction member 10 may be secured to the 
reinforcing plate 11. 
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